In recent years the sociodemographic and economic structure of the U.S. population has changed significantly. Major changes have involved the composition and size of the household, the number of households with multiple wage earners, the location of residence and social mix of the population, and per capita income. Household food expenditure patterns have also changed. Per capita expenditures for food at home (FAH) as a proportion of per capita personal consumption expenditures have trended downward since at least 1960. However, the proportion spent on food-awayfrom-home (FAFH) has increased slightly and, within the total FAFH market, consumption patterns by type of food and facility have shifted. Conventional full service restaurants accounted for the bulk of expenditures on FAFH in the past. However, the number of fast-food eating establishments has more than tripled in the last twenty years. Coupled with their diverse and expanded menus, this growth has resulted in two out of every five dollars for FAFH in 1982 being spent at fastfood facilities compared to one out of seven in 1963 (U.S. Department of Commerce). These changes in the structure of the total food sector and within the FAFH subsector will continue to have varying impacts on the marketing, distribution, retailing, and food service system and on farm-level demand for agricultural products.
Much of the previous literature on FAFH has been descriptive in nature (LeBovit; Manchester 1977 Manchester , 1978 Van Dress 1979 or has examined FAFH expenditures as a single category within the broader context of consumer eating habits (Haidacher et al., Lee and Phillips, Raunikar, Salathe, Smallwood and Blaylock) or within the context of total consumer market good expenditures (Hiemstra and Eklund, Ketkar and Cho, Mann) . These studies have contributed to understanding consumption patterns away from home, but their descriptive or aggregate nature does not allow one to sort out the effects of selected factors on FAFH by type of facility. These studies have not ex~lained FAFH behavior within an explicit theoreticalframework.
Drawing on household production theory, Prochaska and Schrimper concluded that the the time was an portant factor affecting food consumption,
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McCracken and Brand? reflected through expenditures on FAFH. Others have identified the importance of income, race, residence, and size and composition of the household on FAFH (Demousis and Wohlgenant , Fletcher, Kinsey , Redman, Sexauer) . Kinsey (p. 18) hypothesized that "households with two full-time workers . . . might frequent limited menu, family-type, or fast-food restaurants, . . . or substitute food that can be prepared quickly at home." The conclusions of Capps, Tedford, and Havlicek support this hypothesis. Techniques have differed, and the results have been mixed regarding the relative importance of these factors as well as the value of household time on FAFH demand.
While numerous studies have confirmed the connection between the value of household time and household income with food consumption away from home, none has investigated this link by type of food facility. Identifying and measuring the influence of factors affecting away-from-home food consumption behavior by type of facility (restaurant, fast food, or other commercial) can lead to improved market planning and is the motivating force in this research. The remainder of this article includes developing a theoretical framework, specifying and estimating the model, reporting empirical results including FAFH expenditure patterns by type of facility and decomposition of expenditure elasticities, and concluding comments.
Theoretical Framework
The FAFH market is most appropriately analyzed within the theoretical context of household production economics, an approach which incorporates less restrictive assumption on models of consumer behavior (Deaton and Muellbauer) . Household production theory implies that household time as well as market goods and services enter the assumed utility maximization process and views the household as both a producing and consuming unit (Lancaster 1966 (Lancaster , 1971 . Goods purchased in the marketplace are used as inputs into the production of commodities within the household. The household is assumed to maximize a utility function whose arguments are commodities produced by the household subject to the usual monetary budget constraint and additional production (i.e., consumption technology) and time constraints. Under certain Food-Away-From-Home 275 assumptions on the consumption technology, the demand for market goods can be derived as a function of the price of the good and other goods, household income, a measure of the household's opportunity cost or value of time, and other environmental variables (Lancaster 1966 (Lancaster , 1971 where Cij is the jth household's consumption of the ith market good, Pjis the vector of market prices faced by the jth household, Yj is the jth household's measure of income, Wj is the jth household's value of time, and Ej is a vector of variables reflecting the environment in which production for the jth household occurs.
This general demand relationship was used by Prochaska and Schrimper, Kinsey, Redman, and others to develop more explicit models for purposes of hypothesis testing. Prochaska and Schrimper measured consumption, C, in equation (1) by the number of meals purchased and consumed away from home; Kinsey and Redman used aggregate expenditures on FAFH as the dependent variable. These studies examined the influence of income, value of time, household composition, employment status, and other socioeconomic and demographic factors (reflecting the production environment, E ) on consumption behavior.
In this study, equation (1) is modified to disaggregate the dependent variable from total expenditures on FAFH to expenditures at various types of food facilities. With this disaggregation, other hypotheses in addition to those suggested and examined in previous studies can be-tested, including: (a) increased values of household time will significantly increase expenditures at fast-food facilities more than at time-intensive, sit-down restau-' These demand equations stress the interrelationships between human capital, the allocation of time in the household market and nonmarket activities, and the environment within which these activities occur. While the above demand equations derived from theory constitute a complete demand system with complex interdependencies among the goods, a single-equation approach was taken here, with explicit consideration given only to the FAFH market. This does not imply that the demand for FAH is independent of the demand for FAFH. In fact, they are likely close substitutes for most individuals most of the time. However, because of the complexities involved with using disaggregate food consump tion data of the type utilized in this study, an analysis of one segment (FAFH) apart from the others (FAFH and all other goods and services) provides more useful information than provided by no analysis at all. Nonetheless, the results of this study should be interpreted within the context of the empirical model. rants; (b) households with higher incomes spend proportionately more at sit-down restaurants than at fast-food facilities; and (c) household size and composition affect awayfrom-home food expenditures differently by type of food facility. Kinsey (p. 18) has noted that "eating FAFH is not necessarily less time-intensive than home-produced meals. " However, her model did not disaggregate the expenditure variable by type of facility; thus the implied hypothesis (see hypothesis a, above) could not be tested.
Model Specification and Estimation
Individual food intake (aggregated to the household level) and sociodemographic and economic data from the spring quarter of the 1977-78 Nationwide Food Consumption Survey (U.S. Department of Agriculture) were used in the empirical section of this study. The data are unique from those previously collected by USDA since detail is provided about the kinds and quantities of all foods consumed, both at home and away from home, for each household member. As with any disaggregated cross-sectional data, missing1 incomplete data were a problem. A small number of households not reporting key demographic information (e.g., race and education) were discarded. Over 20% of the households did not report their before-tax income, but many did provide other information affecting their income status. A system was developed to impute before-tax income for these households. This system was based on reported current monthly income, after-tax income, and various sociodemographic information for before-tax income reporters and nonreporters. Households that did not report intake information for all individual members were not considered. ' The aggregate measure of the dependent variable in the demand model (Cij) in equation (1) is total household expenditures on FAFH. The disaggregate measures of consumption are household expenditures at different types of food facilities-restaurants, fast food, and other commercial facilities.
Prices (Pj) are assumed to be relatively constant in this cross-sectional data set. Thus issues of aggregation or quality differences
Details about these missing/incomplete data problems are discussed in McCracken and Brandt (1986b).
Amer. J . Agr. Econ. among geographic areas that are not systematically accounted for by other variables in the model were not encountered. Hence the analysis is not concerned with factors that fully determine FAFH demand but with factors which are associated with differences in consumption of FAFH.
The appropriate measure of income (Yj) to use in a demand model has had much debate. Friedman argues that total expenditures are a better measure of permanent income rather than actual measured income, whereas Summers suggests total expenditures are affected by the timing of purchase. Liviatan suggests an instrumental variable approach to obtain a consistent income measure. Most empirical work has used total household income, largely because of the availability of data (Kinsey, Prochaska and Schrimper, Redman, and Sexauer) . Here, income was measured as the reported or imputed value of before-tax household income for the previous year. It was included in the model in both a logarithmic and logarithmic squared form (i.e., quadraticin-log form).
The education level and age of the household head are hypothesized to affect household productivity in food preparation as well as household preferences for consumption of FAFH. Other hypothesized environmental factors (Ej) include retirement status of the household, geographic location of residence of the household (both regional location and urbanization), race of household, and household size and composition. Households are hypothesized to have different expenditure patterns during the week and on the weekend.
Finally, the value of household time (Wj)is expected to affect FAFH demand; however, quantification of the variable has varied across studies. Prochaska and Schrimper imputed a wage for each homemaker in their sample from a wage equation estimated using ordinary least squares (OLS) and 1%0 census data. Despite criticism of their approach, they laid the foundation for other, more sophisticated studies. Redman and Kinsey, in separate studies, used dummy variables to digerentiate working (full-and part-time) and nonworking wives in order to account for the time component in their FAFH demand models. Fletcher used observed market wages to measure household value of time for individuals who were employed outside the household. For nonemployed individuals, Fletcher estimated potential market earnings using a procedure that corrects for the selection bias from using observed market wages to impute values to nonemployed individuals.
While estimates of the value of time are not the main objective of this study, they are important because of their hypothesized effects on the demand for FAFH. Misleading conclusions about FAFH consumption could result from using observed market earnings for employed individuals to estimate potential market earnings for nonemployed individuals (without accounting for selection bias) and then using these earnings as measures of the value of household time in the FAFH equation. For example, explanatory variables such as education or household composition may appear to affect consumption of FAFH. However, these may be significant factors in the earnings function that correctly accounts for selection bias but not significant determinants of FAFH. Omission of the value of time (in a FAFH demand model) could produce biased coefficient estimates for the other variables in the model (Mincer, Prochaska and Schrimper) .
Building upon the labor supply work of Heckman, the value of the household's time in this study was estimated using a stochastic censoring model. This model consisted of two possibly related behavioral equations-a potential market earnings equation and a reservation earnings equation-and a sample selection rule which determines whether or not an individual participates in the labor market and thus has observed market earnings. An individual was assumed to participate if the utility or benefit derived from participation (potential earnings) is greater than that derived from not participating (reservation earnings). The independent variables included measures of age, education, sex, and location of residence of household heads, nonearned income, spouse's earnings, and the age and presence of children in the household. The model was estimated separately for males and females from singleheaded and dual-headed household^.^ Consistent two-stage estimates of the unknown parameters in the model were used as initial values in the iterative solution of the likelihood equation. These maximum likelihood (ML) results were used to estimate potential earnings (measured in In $/year) for all house-
The term "household head" as used hen does not refer to the traditional meaning of authority within the household, but identifies related adult members (either manied or unmanied) of the household.
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hold heads in the sample. Then the household's value of time was measured by the estimated potential earnings of the household head responsible for preparing fobd for the ho~sehold.~
The theoretical framework and model specification suggest estimation of the following equations: " Refers to the total number of meals that the household consumed away from home during the three-day survey period would result in biased and inconsistent estimates because of the large number of households who had not consumed FAFH. Deleting the nonconsuming households and using OLS does not solve the problem of inconsistency and would reduce the efficiency of the estimates because of the smaller sample size. Tobit analysis (Tobin) is a theoretically preferred technique that uses information about all households in estimating the regression function. With tobit analysis, in a cross-sectional analysis it is possible to estimate both the quantity responses of households actively consuming (conditional quantity elasticities) and the participation adjustments of exit-entry households (market participation elasticities). Elasticities estimated using time-series data reflect both types of adjustments, whereas OLS estimates from cross-sectional data would not include the market participation component and therefore would underestimate the total elasticity. For these reasons, tobit analysis was used in this study, and the results may help reconcile the differences in elasticities which have been reported in timeseries and cross-sectional studies. The data set was divided into two parts to avoid the problems of "pretest estimation" or "data dredging" (Wallace) . Approximately one-half of the data was used for model selection, the other half for reestimating the selected model for purposes of hypothesis testing and elasticity construction. While arbitrary, this data-splitting procedure has considerable support in the methodological literature (Anderson, Allen, and Cady; Judge et al.; Theil; Toyoda and Wallace) and recently in empirical studies (Hymans and Shapiro, Kinsey) . Estimates from the data used for hypothesis testing and elasticity investigation are reported in the results section.
Results
In this section the tobit results are reported separately for total expenditures on FAFH and for expenditures on FAFH by type of food facility.
Total Expenditures on FAFH
Tobit estimates for total expenditures on FAFH indicate that the age and retirement status of the household head, membership in other-than-white race, and observation during the week (as opposed to during the weekend) all had negative effects on total expenditures (table 2). Certain types of individuals (e.g., males older than 15, females 15-20, and children 7-14 years of age) had positive influences on expenditures, while the effect of household size (squared) was n e g a t i~e .~ Hence, the total effect of a certain type of individual depends upon the household size. For example, the presence of a child 7-14 years old may positively influence expenditures for small households but have a negative effect for larger households. Consistent with prior expectations, increases in income were associated with increases in expenditures, but at a decreasing rate (for relevant ranges of income in the sample). The value of the household food manager's time was positively related to total expenditures, consistent with the hypothesis that households with high time values will eat out rather than at home to save time.
Although not identical, this aggregate measure of FAFH consumption is similar to that 'The day variable differentiates households whose 3-day observation period was mainly during the week (as opposed to the weekend).
'Income was measured as total household, before-tax income for the previous year. LF is the value of the likelihood function at convergence. A higher LF value indicates that the parameter estimates are more likely than those associated with a lower LF value, similar to concept of R2 in OLS models.
B is the standard error estimate of the dependent variable and is simultaneously estimated with the p's. 
Expenditures on FAFH by Type of Food Facility
Given the hypothesis that the demand for FAFH differs by type of eating establishment, disaggregated regression models were separately estimated for expenditures at restaurants, fast-food, and other commercial facilities. The tobit estimates (table 2) show the differing importance of the various sociodemographic factors by type of eating establishment. Expenditures at restaurants and at other commercial establishments were positively affected by the level of household income. However, the value of household time had strongly significant (positive) effects on fast-food and other commercial expenditures, but was only marginally significant for restaurant expenditures. This finding suggests that individuals eat at restaurants other than just to save time (e.g., as a recreation diversion) and that eating away from home in fast-food places depends less on income than on the value of the food preparer's time. This is an example of capital substituting for labor (at the value of the food manager's time), as long as the capital-intensive method produces the commodity more quickly than the labor-intensive method.
Other differences involved household size and composition, race, retirement, and observation period. While children less than 2 years of age did not significantly affect expenditures at any type of facility, household size and Amer. J . Agr. Econ. composition had stronger effects on spending at fast-food and other commercial facilities than at restaurants. Accounting for both household size and composition, the effect of children 3-6 and 7-14 years old was positive for smaller households (<4 and 5 5 members, respectively) and negative for other households. Males older than 14 years and females 15-20 years old all had positive impacts on fast-food expenditures for most household sizes in the sample. Finally, the effect of females 21-40 and older than 40 on fast-food expenditures depended on the size of their households. These household size results indicate either economies of scale in fast-food consumption or a decreasing probability of eating at fast-food facilities with increasing household size. Interestingly, women of childbearing age (21-40 years) had significant positive effects on expenditures at other commercial establishments (which includes eating facilities in the workplace). This effect could be more important in the future with more childbearing-age women in the paid labor force.
Decomposition of Expenditure Elasticities
The Tobit estimates in table 2 were decomposed and expressed in elasticity form for household size and value of the food manager's time. The two components of the total elasticity are the conditional elasticity associated with actual expenditure and the elasticity of the probability of consumption.' The house- hold composition variables complicated the decomposition of the tobit estimates in table 2 for household size. Hence, an alternative model was used to calculate household size elasticities (McCracken and Brandt 1986a) . This model includes household size but not household size squared and composition variables.
The results in table 3 indicate that elasticities for household size, income, and value of time differ substantially for expenditures at different types of eating places and over the range of the independent variables. In particular, household size elasticities increased steadily as household size increased and were greater at fast-food and other commercial facilities than at restaurants. Also the market participation effect was important for all levels of household size and by source of expenditure. The total household size elasticity for total household expenditures was .271, over twice the value reported by Smallwood and Blaylock. Their elasticity was based on OLS estimates, a procedure which does not account for the market participation component of the total elasticity.
For total expenditures on FAFH, the conditional quantity income elasticity component increased for all levels of income considered, but the market participation elasticity component increased only until household income reached $15,000 and then decreased with further income increases. Consistent with the discussion of the tobit estimates in table 2, the total elasticity for total expenditures increased as income increased but at a decreasing rate. The total household income elasticity for FAFH expenditures (at the sample mean income of $10,500) was about .24, considerably smaller than elasticities reported in other studies (Hiemstra and Eklund, Prochaska and Schrimper, Hassan and Johnson, Smallwood and Blaylock, Demousis and Wohlgenant) . Fletcher reported slightly smaller elasticities than these other studies, based on two-step estimates of the tobit model. But .24 is similar to Kinsey's reported values (based on tobit estimates) for households in her medium income range. These differences in elasticities between studies could be due to the definition of FAFH, treatment of incomplete/missing observations, and estimation procedures used (OLS vs. tobit), as well as to differences in model specification. In particular, if the value of household time is a relevant variable and is positively correlated with income, then the inFood-Away-From-Home 281 come effect (hence elasticity) will be smaller in studies which include an explicit measure of the value of time.
These results indicate that income elasticities vary by expenditures at different types of eating places. At the average level of income, elasticities at restaurant and other commercial facilities were comparable (.34 and .36, respectively) , but the elasticity at fastfood facilities was very small (.04). Hence, as household income increases while the value of time and other factors are held constant, households spend slightly more at fast-food facilities but increase expenditures more at restaurants and other commercial facilities.
Variations in household food manager's time value elasticities were not large, neither between levels of time value nor by type of eating facility. A slightly higher value for other commercial facilities is consistent with prior expectations. Several of these other commercial sources are associated with the workplace and therefore decrease the time component of eating. Also, the elasticity associated with fast-food eating is about 50% larger than that associated with restaurant consumption, indicating the importance of quicker service to those with higher opportunity costs of time.
Concluding Comments
Sociodemographic and economic factors which affect food consumption behavior through changes in expenditures for FAFH were analyzed in the context of household production theory. This framework stresses the allocation of household time between market and nonmarket activities. Hence, the value of household time was included in the empirical model. Because of the many households with zero expenditures on FAFH, tobit analysis was used to estimate the empirical model. Consistent with other studies, the results indicated the importance of household size and composition, income, and other sociodemographic variables in an FAFH demand model. In addition, the value of time was positively related to total household FAFH expenditures.
The results also indicate the importance of distinguishing between FAFH expenditures at different types of eating places. For example, increased income significantly increased expenditures at restaurants and other commercial food facilities but not at fast-food facili- " The total elasticity is the sum of the conditional and market participation elasticities. The conditional or quantity elasticity is the elasticity of expected consumption of consuming households with respect to the independent variable and the market participation elasticity is the elasticity of the probability of consumption with respect to the independent variable. The elasticities are evaluated at the mean values for all relevant variables for the subsample defined by the specified level of the independent variable. For the average values in the table, the elasticities are evaluated at the overall sample mean values for all relevant variables.
ties. Conversely, increased value of the food participation effects (relative to total effects) manager's time increased fast-food and other of household size, income, and value of time. commercial expenditures more than restau-These effects varied by level of the variable rant expenditures.
and by place of expenditure. Almost without The decomposition of the tobit elasticities exception, the market participation response indicated the differential importance of market (elasticity) is the more important component of the total elasticity. That is, entry to and exit from the away-from-home food market accounted for more of the market response than did the quantity factor. Consequently, studies reporting elasticities calculated on the basis of OLS estimates from cross-sectional data sets may significantly underestimate the total FAFH response to income, household size and composition, and value of food manager's time changes.
The differential impacts of these adjustments have important implications. They suggest that marketing efforts by the food service industry should generally focus on households which do not currently consume FAFH, and more specifically on larger households and households in the middle income class. These differential impacts are also important in light of the changes in the population's eating habits due to changing lifestyles, income levels, and household size, and age distribution. As more married women enter the labor force and their value of time increases, more food will be eaten away from home. Fast-food and other commercial establishments, more so than restaurants, likely will benefit from this change.
Restaurants, fast-food establishments, and other eating places should examine the effects of the conditional quantity and market participation components of the elasticity coefficient to forecast more accurately future consumption patterns. Likewise, retail food stores must monitor these changes, since less food may flow through retail grocery stores. Finally, although affected less directly, differential impacts on the demand for farm commodities will occur with changes in food consumption patterns in the retail and food service sectors.
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